Isolation and comparison of two molecular species of the BAL 31 nuclease from Alteromonas espejiana with distinct kinetic properties.
The extracellular nuclease from Alteromonas espejiana sp. BAL 31 can be isolated as two distinct proteins, the "fast" (F) and "slow" (S) species, both of which have been purified to homogeneity. The F and S species of the nuclease have molecular weights, respectively, of 109 X 10(3) and 85 X 10(3), and both are single polypeptide chains with an isoelectric pH near 4.2. Both species catalyze the degradation of single-stranded and linear duplex DNAs to 5'-mononucleotides. The degradation of linear duplex DNA occurs through a terminally directed hydrolysis mechanism that results in the removal of nucleotides from both the 3' and 5' ends. Apparent Michaelis constants (Km) have been obtained for the exonuclease activities of both species and for the activity against single-stranded DNA of the S species. The Km for the hydrolysis of single-stranded DNA catalyzed by the F species has not been obtained because the reaction velocity was maximal even at the lowest substrate concentrations accessible in the photometric assay. The ratio of the turnover numbers for the exonuclease activities of the two species indicates that the F species will shorten linear duplex DNA at a rate 27 +/- 5 (S.D.) times faster than an equimolar concentration of the S species in the limit of high substrate concentration, while the corresponding ratio for the activities against single-stranded DNA (1.2 +/- 0.1) shows that the two species are similar with respect to hydrolysis of this substrate. In the limit of high substrate concentrations, the F and S species break phosphodiester bonds in single-stranded DNA at rates 1.3 +/- 0.3 and 33 +/- 2 times those for the exonucleolytic degradation of linear duplex DNA, respectively. It has not been established whether the two species are physically related.